Ethylnitrosourea induces apoptosis and growth arrest in the trophoblastic cells of rat placenta.
Ethylnitrosourea (ENU), a well known alkylating agent, induces congenital anomalies in fetuses when it is administered to pregnant animals. In previous studies, we reported that ENU induced apoptosis and growth arrest in fetal tissues and organs immediately after its administration to pregnant rats. In the present study, we investigated the histopathological changes of the placenta after ENU administration to pregnant rats on Day 13 of gestation (GD13) to obtain a clue for clarifying the role of the placenta in the process of fetal developmental disability induced by genotoxic stress. Apoptotic cells increased and DNA-replicating cells decreased in the trophoblastic cells in the placental labyrinth zone of the ENU-treated group by 3 h after treatment. The number of apoptotic cells peaked at 6 h after treatment and returned to control levels at 48 h after treatment. The number of DNA-replicating cells reached minimum levels at 6 h after treatment and returned to control levels at 48 h after treatment. By immunohistochemistry, p53-positive signals were observed in trophoblastic cells in the labyrinth zone of the ENU-treated group from 3 to 6 h after treatment. Significant decreases in fetal and placental weights were observed in the ENU-treated group at 2 days (GD15) and 8 days (GD21) after treatment. A reduction in the thickness of the labyrinth zone was histopathologically significant in the ENU-treated group. These results indicate that ENU induces apoptosis and growth arrest not only in fetal tissues, but also in trophoblastic cells in the rat placental labyrinth zone, and these placental changes may have roles in the induction of fetotoxicity and teratogenicity of ENU. Moreover, a possible involvement of p53 in the induction of apoptosis and growth arrest is suggested.